Correlation between environmental conditions and aerosol index:
In Equation (1), dA cld /dln(AI) is calculated without considering the relationship between meteorology and aerosol index. To investigate the correlation between environmental conditions and AI, the following equation is considered:
The partial derivatives are calculated using the cloudy pixels within each 4°×4° region between 60°S and 60°N from August 2006 to April 2011. Estimating the contributions of
Intrinsic aerosol-cloud forcing:
The aerosol-cloud radiative forcing is calculated based on Equation (1) and (2) Other than the absolute magnitude of aerosol-cloud radiative forcing in Fig. 3 , the relative contribution of each individual regime is also reported in Supplementary Fig. S4 .
In Fig. S4 , the relative magnitude of aerosol-cloud radiative forcing is weighted by the percentage of pixel numbers for each category. For example, non-raining and raining clouds account for 82.9% and 17.1% of the data set, respectively; the relative magnitude is the absolute forcing (shown in Fig. 3 ) times the corresponding percentage of data (i.e., -0.46 × 82.9% and -0.67 × 17.1% for non-raining and raining clouds, respectively).
Without considering the percentage of pixel numbers, the raining clouds reveal stronger forcing as compared to non-raining clouds, showing the cloud albedo sensitivity to AI is higher for raining clouds. Yet due to the low occurrence of precipitation, the relative contribution of raining clouds becomes lower than non-raining clouds.
Considering different hemisphere, the Northern and Southern hemisphere covers 32.5%
and 67.5% of the data set, respectively. By weighting the data percentage to the absolute magnitude, the Southern hemisphere has larger relative contribution in aerosol-cloud radiative forcing than the Northern hemisphere. , 2008) . These values are listed as references for related studies using different data and methods.
Uncertainty in the magnitude of extrinsic aerosol-cloud forcing:
The extrinsic aerosol-cloud forcing may be sensitive to the resolution of the cloud fraction applied. When applying MODIS 1° cloud fraction as opposed to CERES 20 km cloud fraction to estimate extrinsic AIE, the magnitude is about three times larger. This may be related to the scale problem associated with coarser resolution (McComiskey and Feingold, 2012) . More detailed analysis is needed to study this potential issue. The error estimation we provided in the study is that based on linear regression, and does not include other sources of uncertainties. We also compared the results at different resolutions of AI (i.e., AI in 20 km and 1° resolution from MODIS). We find that the Supplementary Tables   Supplementary Table S1 . Multiple sensors, parameters, and their corresponding spatial resolutions applied in the study. 
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